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(54)Title: METHOD OF SCREENING APOPTOSIS INDUCING SUBSTANCES 
(57) Abstract 

A method of screening apoptosis inducing substances characterized by using cells where an integrin-associated protein (lAP) has been 
expressed; the above screening method wherein the cells used arc myelocytic cells; and pharmaceutical compositions containing as the active 
ingredient the substances obtained by the above method. The invention makes it possible to differentiate, identify and screen readily and 
highly efficiently the substances, such as antibodies, that induce apoptosis in myelocytic cells by using cells wherein lAP has been expressed 
while utilizing specific binding reactions of the substances. The above-specified substances thus obtained can be used by virtue of their 
characteristics as the active ingredient of pharmaceutical compositions such as anticancer agents and remedies for myelocytic leukemia 
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^^mit^ T'-^*h — ->x (apop t OS i s) ^Mf^'f 
cd:^ 'J > r:^5*#{cM-r S ^©T^ 0> MJi#b<ji. I A 

P (Integrin Associated Protein) 

^ a ^-mmm^ (tg-csf) i^. ^{cuti^^aaflacD^ft. 

# McDitifiLTtii©^/^: <i-r. It T t> # L i ^ «fi ^1- it jfii 7i< 
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r G - C S F {C X ^m.ltmtl^jCm<Dm^fr^U.^^^ < . r G - C S 

F ^mmLtc-^ ^ xmmj: oi^Mmwrnvi^w (c f - i mm 

6. i n vitro "C © ^ — -mMmi±is J: If i n vivo 
5 X(D^iSa.$^mm,^^^^<m!sb >hntz CBlood, so. 1914 
( 1 9 9 2 ) D o 

(CF-iMflS) tLxmiL^tir. (Dmm.^i^!^n<D^mmu 

-eciT. )l*lliMKftalia(r ^-T Huia L J; -5 /j:^M- 

15 ^Mmm.m«mm.u^mrj^ixm t i^xmm lx ^ y ^ a - i- jitzi^ 
^ ^'L' fjt (*: ^ n o 

L/cA^, ^ IS ^ y o - ;u tJt e ^ f)i (1 . lAP 

(Integrin Associated Protein) i: 

m — x$>^zt. ^/c. I A p (iT^: h - i/xfwMf 6m#g^w-r 
<i:^Mi^ai-rt^(i> I AP ^mmLxi^-^mm^m^^^ z t 
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lAPCIntegrin Associated 
Protein) L Tl^ >5. iffBS ^ ffl t> T T h - x ( a p 

5 o p t o s i s ) €-^«af ^■|*K^WT'2.«5M^a?9^-r -5 C 



H« © gfl ^ 

-i^X (apoptos i s) ^^^a-r^ttK^Wf^'BDW^X^ 

lU^O^y i?a-:^^UtiLf*{is #ti^«^fla (myeloid 
ce 1 1) ©T^Kh-i/x (apop t OS i s) C^:?ovf-> 
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^<^ii^^}-©itei<ia. um^. se 

-tUt>%. mU=^ J ^ □ --i- )ltKi^\t^ m^{t^ r G - C S 

ri^mn(^fi.u^^^^mLx^mL. mnomf^m^&,^mm\.x 
mm,m^ ^^^^ mno^9 u - yitrk^mm lx ^ - y it-r ^ z t 

(Ick o T -r ^ C bi)^X^ 

> B<J le S% ft tn: M «i: L T . (I «i o T^ftjaaflS^ ,t L T^jt 

^n/crG-CS FS-^vi^^oHsiMraMffflfl&Tfe-S C F - 1 IfflflS 
CBlood. Vol. 80, 1914 (1992)) ^^mix. 

6ijLi*^iiiiR-r6:^&7&^$fii/i:^cD<i:LT0ij^$n'2.o bT^^tncT^^ 

MfFi)Ll^ i: LT l±. HulEC F - 1 m^^kZWi^r . C F - 1 jftBfl^O^ 
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P3(P3X63Ag 8. 6 5 3 ) CJ. Immunol.. 12 
3' 1548 (1978)). P3-U1 CCurrent To 
Pics in Micro-biology and Immu 
nology. 81. i-7 (1978)),NS-l CEur. 
J. Immunol., 6. 51 1-519 (1976)3. MP 
C-11 (Cell. 8, 405-415 (1976)). Sp2 
/0-Agl4 (Nature, 276, 269-270 (1 97 
8)).F0CJ. Immunol. Meth. . 35, 1-21 
(1980)). S194 CJ. Exp. Med. . 148. 31 
3 - 3 2 3 ( 1 9 7 8 ) ) . *j J;0'R 2 1 0 (Nature. 27 

7. 131-133 (1979)) mf}<^mizmm^n^o 
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m:K.lt^ I •> =L ^ ^ y ih CM i I s t e i n et a 
l.)©;^j*CMethods Enzymol., 73. 3-4 
6 (1 9 8 1) ) l|(r^PbTff9Ct75^T^^o 

.-KUi^U>rUn-;U (PEG) . ± > ^ ^ ^ JV ^ (HVJ) 
mmiZttfrn^A. RPMI- 1 6 4 0^ife, MEMi^tfz. ^CDflfe. dCD 

.w-m^^mi. 0 0 0 - 6. 0 0 0 mmop E G mn. mm 

(c*^ 3 0-6 0 % (w/v) ©iiST^iin b> m-k-r ^ z tiz^^ 
^-r ^mi'^^m ^ z t iz ^ o u m t -r ^ ^ y ^) k- vTi^^^eic 
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^J;t{i\ I A Pitfe^CGenbank. Accession number Z 

25524) (The Journal of Cell Biology. 123, 485-496 (1993)D ^ 
20 "^^^-z^k^mxX^fzV ^ -ti h^flS (Transfectant 
J u r k a t Cell) mtmmfl feO^LT^ffl^neo I 
A PiS^E^t trti. V't7X I A PitiE^trpi^^n^ ^>cD-e(in^ 
< . ftfe® I A Pitied. h h I A Piife^^^^ffl-T 6 c 
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m, c F - 1 mm.) ^mTo 

F - 1 'mmt(Dm^n(Dmm^^^-ro 
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Mm, N F S - 6 0 ) ^^-To 

S8li, -rAy^;U:tU>y-tr>X(rJ;-SGSPST - 1 <bNF 

s- 6 omm,t(Di^'^n^^-to 

m 9 It. ^ J y JUrt \^ y-ir y XiZ ^ :^mm (y y h I gGl 
(Ci:^^HS, NFS-6 0)^^^o 

Ml 0{i> ^-^y:7yU:tb«y-b>X{C<J:'5BMAP-l<kNF 

s- 6 0 mm t (Dm^i^^TT^-to 

m \ 1 (i. t 7 ° -:^>'UfiLi*0iteflaiim«l$»i^i^ ( B M A P 

- 1 ) ^^fo 

0 1 2 (i. ^ y :7 n - -t-^UCE^iOSSf ^fiifflWS^e^ (G S P S 
T - 1 ) ^^-To 

Hi 3 (i. ^ y n - Jltjii^cDnU^^mm^m ( B M A P 

- 1 ) ^^-To 

Bm(D^mLtz^mm^ ( 2) . tjo^^^^tEToMm ( 1 ) . 
-riJiBfl0Tfe.s c#ft^^ (^^omm) <Dmmmmm (h. e. 

^fe) ( X 4 0 0 ) J ^^-To 

lai 5{i, ^%^J<2>^y^a-f-;uj)Li*:CDBMAP-l^f^^ 

^ -ri5i Hfl 0 T * s (^^^a ^ a V h r 5 :7 ^ -©^jci&^K) ^ 

mi 6<i. TNF(Cck^;teliai^$^i^^^t-o 

0 1 7(i. '^y^i=3-i-JitjLi^(Dms^m^mm.m (bmap-i 

) ^^To 

mi B It. -i'Ay:7 7U:tu.y-tr>x(::i:>5j||t/f (^-y h igG 
1^1 9li. ^ ^ y y ly y ^ y X iz J: ;s Hl-^ ^ :z.MH C c 1 
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02 -rAy:7yU:^-p>y-tr>X(Cck-SBMAP-li:BW- 
5 V 1 t CD^g-^l^^^-To 

m22lt. B M A P - 1 CDitelia ( V t7 X I A P itfe^=^^^A L 

ia23li. Apoptosis ©«?tif e c t o r 

©<6^^#AL/^Jurka t c e 1 1 s IzM-t (I gG 1 

10 Iz/g/ml, A:Apoptosis ratio, 6. 2% 

) ^^"t o 

02 4 (i. Apoptos i sCDPf/f §11 a V e c t o r 

©<?^^^AL/cJur ka t c e 1 1 sC^f^-SBMAP - 1© 
ftffl(BMAP-l I n S^m \ , A:Apoptosis r 
15 a t i o . 3 . 5 ^^"To 

025 {i. Apoptos i s (Dm^ ^ x I A Pitfc 

•dP^^Ab/cJurka t ce 1 1 s IzMT ^i^^m (IgGl 
lA£g//ml, A -.Apoptos is ratio, 3. 2 %) 

20 026li. Apoptosis©ji?tfr ^ X I A P it 

^^#ALy;iJurka t c e 1 1 sdj^^f-r-SBMAP - icDfF 
ffi(BMAP-l l//g//mI,A:Apoptosis ra 
t i o , 2 5. e %) ^^"To 
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a BMAP - lf5-^L/-cvt7XB60BgCDDNA (2 4 

b BMAP - lJS-^L/cv't7X#||cDDNA (2 48#K) 

c BMAP - lfS-^tfc-7t/X#SfODNA (8B$K) 

d BMAP - lS-^L/-cvt7X#M©DNA (4llfK) 
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1 ) mmmmmmw(DmiL 

r G - C S FiSMf^-^c J: ^mmmmm^Wlt. rC-CSFl 
0 0//g/kg^5BK{S:-^L/cC5 7BL/6JV -I? ^ CD fl^ 111 M 

iiao^Bft*^^*^ «=>^az:^ n/co -rtitf-^^ r G - C S F R^^^izm 

m^i^T tzmm^mw, 2 5 cm* y^x^^^ • 75x11 (c 

0 r n i n gitm} V 6 mmi^mL. 10 96 # «& f b JfiL (PBS) 
(H^lffi^itS^, mM) > 1 0 OU/ml'^r-->iJ>*?J:D-M 0 0 

jag/m 1 X h U y h -? ^ iy y ^}^tia Lfz I s c ov e©5Jf|£Du 

1 b e c c o (IMDM) (Boehr i nge r-Mann 
he imyil^) T S 7 V. 5 %C O 2 TiSf H L 

3>7;UjL>h^||;i,NeO. 0 5%h'j:;'S/>+0. 0 2%ED 
TA (Sigma Chemi ca I tLM) . Ca-Mg-fre 

e p B s ^ffii>rft*f±iBfl&ma (mmmf\^} ^^mvxm^^iy 

O^ft^H (1-1 0 ma) TcDiteflacD split r a t i o U 
I y A I y B X $> tz:f}U ^©^OJt^til/1 6~l/3 2«i: 
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^^l^T. ^ tl CD i^B 11^ ^ 1 0 %^m<tF B S ^mx.tz IMDM 5 
ml^An/w2 5cm' 7^;^r3 (Corning l^-Ci^i^ 
ifftt^ 5HttfC split ratio I X 3 2 XMfti^^ V 
tzo ft!I®l^«a^(J^K)(::o^.^T -e cd j|* Hi ffi M ite US «c ^ lif -T ^ 

m^^W^miL-r ^ C i:*<oItE-C*>-S CJ. Cell. Physio 
1.. 148. 245(1991))o 

2 ) c F - 1 m^cDnn 

10 BUieOiD < t TilBfla^ <t LT^tjAC otitic F - 1 ftBfla{lol^T {i 

15 ^^trJ:<5'€:Ol#'l±^:^itL/^:Mac I (Sero Tec. 

SS) . 1^ V 1 I I gl^tiLl^ (Dakopattsttl!?). IM^^ 

I I Ii93-7-y>4oJ;C/:7^yot^^5^> (Chiemi 

con Internat ional?±$^), ^ -^M^it "7 9- y !7 :^ 

•b"-X(fiJ:^g:l. 0 9//m. Sigma)^ffll,>. S/c, 
20 1:5 as ^ CD ^ ft; (i . 2 5 cm' "7 ^ X =i T' n > 7 ;l/ x > h 

1 0 -«m o 1/1 (DM^^^^ Kn=3;u^-/> (S i gmai±S3) 

-€■©^1^. C F - 1 JlBlia{i. r Jlti ^) • ^^xy r ^ --if. I^V I 
I I m^mmfjLm. Mac I*JJ:a'aAtE{i{^tt-efe-?/c7{>^ IM 

25 3 ^ - y > . I I I S? 3 ^ - y > *j ck :7 ^ :7' o rj-s :7 ^ > li l^lir 
$> -ofzo C F - 1 ^Baii. f^Ti^C U f >y K*^tr;&^> 1 0 -«m o 1 

o T at as ite US c (i ^ f b L t;?^ o o cn'^ox-^Ti^N^), cf 
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3) C F - 1 iteBliatr ^igjfil#jftall&©«l^ 

5 -^^i6. Till&McCulloch©:i^j*(IJ;-2,CFU-S a 
ssay (!I*=3o--JF^figj£) <^fr''j:o/co V't;^! OE/I^Ccg 

00cGy^Mtt(MBR-1 520R. Hitachi^till, :^ 
m) L/c^. #«tm^^ia ( B MaaUa) (l. Oxio^/hea 
cl> 5. 0xio*/heacl^/c(±2. 5xio*/head) 
10 is XU^CF - \ mm i \ . Oxio''/^head)^^fitL. 12 

B g Cff^flil^® 3 n^-^;^^;tTC F U - S (J|$|Sr3D^-) t 

L/ o 

-eo^m. #M^^^flS ( B MiteB^) i: C F - 1 M flS i: ^ It isg 

^{cii u ( 1 . 4 - 1 . 8 . s /c. B Mitefla t c F - \ mm, 
ifii$^^fla75'^c F - 1 mmizx^ xmn ^ n ^ z t-h<m c^ii^ t u ^ fz 
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^ J 9 ^ - ;u })l 1* CD fp 52 

1 ) mi^^^w.t^mfk 

Wii'^ijLW. t LT, 15 T fli? L i^c c F - 1 mm^m^^x 
tsmsf^^^f o Tto iaaii&»{±. i o ^^^B^iajfii^ (fbs. 

^it^)^ IscoveSfl£Dulbecco^«^(IMDM) ( 
Boehr inger-Mannhe im1±S!!) ^i&ftiitLTMffl 
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* ^ ^f o o 

mmit^ ImMEDTA. P B S 421 g l^ f-^: .y x > C 

1 ©^fl&i|j[T- ImMEDTA • PBS(rlEI®L. mM^it. W i s 
tar Imamich^^yh (7ii^, ®i 2^5 Si^ 5i[ ^ rIt ) 

{^■^^Ltzo wmftmi^it. *t 1 X 1 0 fls/m 1 ©itejia i m i ^ 

^ >y h 1^(1 ait l>r.^^{-ixio''^/'ml ©jteflS 1 m 
lia 1 m 1 ^mmi^liaStm I&i^ ^nfc^y h{n;i*:i:CF - 1 MS^ 

2 ) tofl&iii'^ 

U/i^. IMDM^tti (Boehr i nger-Mannhe im 

ttn) fpizmmL. ^^^-ti-. ^^izmi^^n ^tzo -^'^^^ 

. $ a:.D - v^lia^S p 2 / 0 - A g 1 4 CNature. 276 
. 26 9-270 (1 978) ) 1 0 % fM. it M (FBS. 

E.ytHmitm) ^-^Wf-SIMDM (Boehr i nger-Ma 

n n h e i mits) ^mizx mm Lxntzfrnm^ ^ mmizm^ i m 

DMmmx&t^m. 1 x 1 0 « ^ir. fjiElftittBBa 2 x l o « f@ 

t ^ 3^ W {- A ^ L X U X ^ U > U n - 4 0 0 0 ( ^ # 
ft^aS?) {I J: o T#j£ (CI in. Exp. Immunol. . 
42, 458-462 (1 980)) izmi^mmm-^ ^ "it tz^ 

-^x 3 7 'cxm^Ltzo s 0 ct 0 HATmmmmiz'^.^ 
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3 ) ^) - -y 

^hU-(Flow Cytometry) ^i^o fzmmWi^i^i^ 

ikiz J: Ion -o fzo 

S &^ <D iiLi^ ^ M^-t ^ ^ a — y (D X ^ i) - zz y 'i;' li ^ $f — jf ^ ). 

mm tLx^ CF - ii9Ba^ffli>T^fo/co Km^< y y 

T-C2%FBS, 0. 0 2 % N a N 3 ^ ^ P B S :\ izmm L tz 

?tl 00x^14' {I ^^iS^it XI 0* my I 0 . 4*0 

(CT 1 raster i± /Co BUifi^^ «y 7 T - (w (9 1 Ugfc^ U/c^, 

FITCMiffii-^fA^-yhlgG (FC)fiLf*(Chemicon 

:7D--9->rhyh';-(Flow Cytometry) (FAC 
Scan. <^h>-X7 + >V>a:i2)C T )l?|if L o 

y y (Corningttlg) [ZJiUfX 5 % C O ^ fpX 2 7 °CIZX 
o -:hyUffi;i^:G S P S T - 1 . B M A P - 1 |# /co 

G S P S T - 1 (roiNTii. # ^n/cMM^:/ U x ^ 
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miK^mm 3 3 nmrnr y^-r^ M.X'^m t> p b s T:3g^lT uf^ 

o tfz. BMAP - lJjL{*(Coi,%Tli. 1 OHFBS^-^tj^l s c 
5 ove modified MEM*&j&irT. :<taitilb>i$||_h 

m^m^m. 3 3 ^iss^t ATiaw PBSTisijf^. 

P B S (I J: DSt/f^tf o /Co f^Q. -bie£Dg|MM(cfcl^Tli, Bi'ftfL 

Lx^ y ^ V3 -i- jitici^^itm-r ^ z 1 ^ -e ^ o 

Kie^y >'HS;<*CD B M A P - 1 ^M^-T ^ ^^-f y K- 

Wi s tar Imami ch^5^yh II*iifflfla i: v!? . ? 
:i^D-^^lia«cSp 2/0-Ag 1 4 ^^itelll&t LTf^$^$nfcir 

15 m.f£m^mmr $> 0 . 'J^^^^&^^^i^mnsxh^JLmmwm^^jL 
^j:.mt^mm^BTi^. bmap-i c^yh ^^>^'>'*u k 

-v).^l€S^FERM BP-4382^: LTfflRg^lt^nT 

20 <D et f*: © S CE t4 

( C F - 1 ^flatCi^fS SEEft) 

BMAP-1©CF-1 ^flStC^-r ^StCtttlol^TftSm^^t/f 
(Immunofluorescence analysis) (r 
25 J: L/c^m^0 1 --^ 3 tl^t-c CCT-. 0 Mi. tn:«:#^ff 

SETOri^hn-;!/. 02 li. GSPST-ltCF-liteflai:© 
^^14. Ill3(i. BMAP-lirCF-l iifflfl& i: © i^-^tt. ©j^flf 
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1 —0 3 yj^ihm <hi}--f£ t^i) . ^ y ^ o ji^sl^^g s p s t 

-1. BMAP-l{iCF-l iBB&{i*t LXM-^I^^WUT^o^. 

5 ^(C. GSPST-U BMA P - 1 ©iEl^cO#«iig8a{C*ft- ^ 
SJS-tt^:? □ -if^ h^hU-CFlow Cytometry) 
(FACScan. ^i?h>-7^y^>V >^t$!!) ck ^)^tt b/c 

4 ~0 6 C CT. 0 4 (i. fit 1^ T ® n > h 

05 ii. GSPST-1 t#Miteliai:CDM^tt. 0 6 {i. 

10 BMAP- 1 t^mm^tcDm^^. ®/i?wi^m^^^o 

l34-'06(C^t-J:-9(ls GSPST-lli, #«fMI& t (i^ < 

BMAP-lli. •^'^TcD#MiaBflS ir^^r Z t75<Hj 

15 (^li1^eifil^ilBfl&*^ (N F S - 6 0 ) C*ft- 'SSJ^^tt) 

GSPST-1 J: O'BMAP-lCDNFS-6 OiteflS CPr 
oc. Natl. Acad. Sci. USA, 82. 6687-6 
6 9 1 ( 1 9 8 5 )3 C*f-r 6Stt.^;^ y ^-^^ ^ 
low Cytometry) (FACScan. ^^h>-x.y 
20 4^>V>?±|g) i: (9^ft L/c^^^^ia 7 ~0 1 Gtl^-To 3 Z 

7{i. SLi*l^??aT®:3>ho-;t., 08 GSPST-1 
t N F S - 6 0 mMtO^^\k. 0 9 li> rfrjR©5 h I g G 1 ( 
Z y m e d ttiS) ^ffl^^/•c3I>^o-;^, 01 Qii, BMAP-1 

25 {iffisttoflsijf^. mmum^^m^. ^t- 



o 



1 0C^^i;9C. GSPST-1 (i, NFS-6 0ite 
Ha^lrliSCE-ar-r. BMAP-1{±, NFS - 6 0 mf^t^^-r?> Z 

(BMAP-l(Z)NFS-6 0 ^113 (r *f "T ^ Mflgii J® $ij ) 
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